





CONSLUSION AND SUGGESTION 
 
7.1. Conclusion 
Generally, the research shows that the longer the immersing period, the deeper 
the deterioration depth will be. The longer the immersing time, the more magnesium 
sulfate reacts with calcium and creates gypsum that weakened the specimen. However, 
with the increase of cement content, the deterioration depth gets shallower. Other than 
that, Rreff gets higher as the cement content and immersing period increase. 
Furthermore, in contrast with Mg2+ that decreases with the increase of depth, Ca2+ 
increases with the increase of the depth. 
7.2. Suggestion 
 The research should be continued in order to clarify and match the next research 
with the previous one. In order to explain more about the drastic increase or decrease 
of dn and Rreff, there should be held several tests with several specimens so that average 














[1] T. Universität and B. Freiberg, “ANALYSIS OF DYNAMIC LOADING 
BEHAVIOUR FOR Dissertation Slamet Widodo Freiberg , 2013,” 2013. 
[2] B. A. Tirta, M. A. Nugroho, B. Parahita, and P. V. Plaza, “Observational 
Method for More Reliable Settlement Prediction for Reclamation on the 
Holocene Marine Clay Deposit in Jakarta Bay,” pp. 1–20. 
[3] D. K. Rao, “Laboratory Studies on the Properties of Stabilized Marine Clay 
from Kakinada Sea Coast , India,” vol. 3, no. 1, pp. 421–428, 2009. 
[4] S. N. Rao, P. K. Mathew, and M. A. C. Engineering, “Permeability Studies in 
Marine Clays Stabilized with Lime Column,” vol. 6, no. 3, p. 5381, 1996. 
[5] E. U. R. En, Extreme Marine Environments. Belgium: Europian Communities, 
2000. 
[6] A. Khan, “Performance of Blended Cements exposed to marine environment,” 
2015. 
[7] A. R. Khan and N. S. Zafar, “PERFORMANCE OF DIFFERENT TYPES OF 
PAKISTANI,” pp. 17–24, 2009. 
[8] “Chemistry of Seawater.” [Online]. Available: 
http://oceanplasma.org/documents/chemistry.html. [Accessed: 28-Jan-2018]. 
[9] E. Ganjian and H. Sadeghi, “Effect of magnesium and sulfate ions on 
durability of silica fume blended mixes exposed to the seawater tidal zone,” 
vol. 35, pp. 1332–1343, 2005. 






Magnesium Sulfate Attack on Ordinary Portland Cement ( OPC ) Mortars,” 
vol. 26, pp. 235–242, 2008. 
[11] X. Cui, N. Zhang, S. Li, J. Zhang, and W. Tang, “Deterioration of Soil-Cement 
Piles in a Saltwater Region and Its Influence on the Settlement of Composite 
Foundations,” vol. 4014195, no. 12, pp. 1–12, 2015. 
[12] “Deep Soil Mixing ( DSM ) Improvement of weak soils by the DSM method.” 
[13] Z. Makhlou, S. Aggoun, B. Benabed, E. H. Kadri, and M. Bederina, “Effect of 
magnesium sulfate on the durability of limestone mortars based on quaternary 
blended cements,” vol. 65, pp. 186–199, 2016. 
[14] S. U. Al-dulaijan, “Sulfate resistance of plain and blended cements exposed to 
magnesium sulfate solutions,” vol. 21, pp. 1792–1802, 2007. 
[15] M. Terashi, H. Tanaka, T. Mitsumoto, S. Honma, and T. Ohhashi, 
“Fundamental properties of lime and cement treated soil,” pp. 69–96, 1983. 
[16] P. T. Sherwood, “THE STABILIZATION WITH CEMENT OF 
WEATHERED SULPHATE-BEARING CLAYS * by AND.” 
[17] H. Xing, X. Yang, C. Xu, and G. Ye, “Strength characteristics and mechanisms 
of salt-rich soil – cement,” Eng. Geol., vol. 103, no. 1–2, pp. 33–38, 2009. 
[18] H. M. Hiroyuki HARA, Daisuke SUETSUGU, Shigenori HAYASHI, 
“Deterioration Progress of Cement-Treated Ariake Clay under Seawater by,” J. 
Soc. Mater. Sci. Japan, vol. 63, no. 1, pp. 49–54, 2014. 
[19] H. A. N. Peng-ju, W. Shuai, F. Y. Chen, and B. A. I. Xiao-hong, “Mechanism 






[20] E. E. Hekal, E. Kishar, and H. Mostafa, “Magnesium sulfate attack on 
hardened blended cement pastes under different circumstances,” vol. 32, pp. 
1421–1427, 2002. 
[21] “Effect of Sulfates on Cement- and Lime-Stabilized Soils.” 
[22] B. Rasheeduzzafar and S. N. Abduljauwad, “Blended cements,” vol. 6, no. 2, 
pp. 201–222, 1994. 
[23] Y. Junjie, Y. Nan, and L. Qiang, “TRANSACTIONS Laboratory Test on Long 
- Term Deterioration of Cement Soil in Seawater Environment *,” no. 
50779062, pp. 132–138, 2016. 
[24] S. Centralab, S. Bhd, S. Kejuruteraan, and T. Lembut, “The Characteristics and 
Engineering Properties of Soft Soil at Cyberjaya c ::: J,” no. Figure 2, 2000. 
[25] T. Properties, “Soil Classification,” pp. 1–30. 
[26] T. Pradita, D. D. Koa, and P. Dharmasaputra, “Properties of Cement Treated 
Clay at High Water Content Mixed with Degraded Press Mud,” pp. 2–5. 
[27] America’s Cement Manufacturers, “How Cement is Made,” 2017. [Online]. 
Available: http://www.cement.org/cement-concrete-applications/how-cement-
is-made. [Accessed: 17-Mar-2018]. 
[28] “Composition of Cement.” [Online]. Available: 
http://www.engr.psu.edu/ce/courses/ce584/concrete/library/construction/curing
/Composition of cement.htm. [Accessed: 17-Mar-2018]. 
[29] Dr. Abbas Oda Dawood, “Hydration of cement,” pp. 1–10. 






Attack,” no. January, 2017.  
[31] R. J. Zhang, A. M. Santoso, T. S. Tan, K. K. Phoon, and F. Asce, “Strength of 
High Water-Content Marine Clay Stabilized by Low Amount of Cement,” no. 
December, pp. 2170–2181, 2013. 
[32] D. Heriyani, “PERUBAHAN KARAKTERISTIK FISIK DAN DEGRADASI 
CEMENT TREATED CLAY AKIBAT NATRIUM SULFAT,” 2017. 
  
 
